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INSTRUCTION MANUAL 


GENERAL DESCRIPTION 


1,1 INTRODUCTION: 


I his instrument із a portable survey meter using a peiger tube ax che detector. 
IY пере mba is hind n a prod cad BÍ a. MIECHE Ech GEBE, 
“The entire instrument amd irs accessories comprise a circuit box, a probe, a 
headphone and a carrying strap; a radioactive sample is mounted under the 
instrument nameplate 


1,2 THE PROBE: 


‘Whe probe comprises a chrome plated. brass shield wich a window which may 
be opened in order to admit beta radiacion, Within the probe is mounted a 
plug-in туре geiger be which is sensitive to moderate and high energy bera 
fadiarion and to gamma radiation dawn to low energies, Because the peiper 
Tube is fragile, shock mounes are provided on both ends of rhe mbe. In addition 
rubber gaskering is used ro seal against moiscure, A ring nut ar rhe base of 
the probe permits easy access for exchange of che geiper ruhe. 


1.3 THE CIRCUIT BOX: 


‘the circuit box comprises the supply batteries, un electronic high volue 
supply, an electronic. pulse shaping and metering авай and у тоон 
sample. "The system is shockprnof and waterproof and is secured with rapid 
take-down clamps іп order 10 make access very simple Ihe entire battery 
complement is mounted with press clamps for rapid removal and replacement, 
The entire electronic circuit is mounted on a single card with connections 
going to the probe, the phone connector and то the meter. 


1.4 THE HEAD PHONE: 


‘The head phone is a single picce magneric туре device wich a connector suitable 
für dic sealed jack moumed on che circuit box. 


1.5 THE CARRYING STRAP: 


The cusying strap, made of vinyl lor essy decontuminution is provided with 
easily operated spring clips 


2. THE THEORY OF OPERATION 
2.1 INTRODUCTIO! 


Operationally ihis instrument comprises u gieger tube radiacion derecror, a 
regulate high voltage supply, a pulse shuping und merering circuit, an indie 
cating meter and headphone for audible detection of activity 
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2,2 THE GEIGER TUBE: 

The geiger mbe (See Figure 2) is a gas filled device which dewxis the 
presence of ionizacion within ics gaseous volume, ‘The ionizacion results Irom 
the passage of ionizing type radiarinn through the gas. "The primary type of 
radiacion. it decects is bein rays (high speed electrons). These are produced 
as a primary breakdown product of radiouctive substances and im audition 
ме produced within die geiger mibe aud withia the walls of the probe by 
gamma radiacion. A shield is provided which stops external bets radiation, 
Thus making the detector sensitive co gamma radiation only, but a window in 
the probe may be opened 10 make the system sensitive со beta muliacion also 
The giger tube operwet ac 1000 volis which ir essentially the center of a 
plateau extending from about 850 volts го abour 1150 volts. 


2,3 THE HIGH VOLTAGE SUPPLY: 


Tbe high voltage supply is a relaxation oscillator driven "fiy 
in which pulses are generated by а relaxation oscillaror comprising < 0 
Ломе rube, V-5, a high valued resistor R-11, and a small condenser C9. ‘Ihe 
білеу supply їх 100.135 volts and che mean operating voltage of the glow 
tube В 60-65 volis, "The pulse amplitude is of the order of 18 to 2) vols 
the pulses are capacitively coupled through С-В, into the grid of a enraff 
penmderdiade type ТАКО, tube V-4, Positive pulses operating che grid of this 
Tibe instantaneously causes che tube to draw current through a high impedance, 
specially designed, high voltage сой, T-1. Interruption of the current through 
the coil produces a ficld-collapse potential of over 1000 volts. ‘This 1000 vole 
pulse is capacirively coupled ino the diode рі e tube, producing, approxi 
nately 950 volts DG with a negative potential, This pulsating DG is f Thak 
through a series of resistors, R-12 through R-22, ко the grid circuit of the 
tube and to the они или glow tube which serves as a standard against which 
ihe high voltage js compared. In this way variation in filament and plate 
voltage of che generating tube аге greatly compensated by die grid bins on 
the generating, tube. 


2.4 THE PULSE SHAPING AND METERING CIRCUIT: 

"The pulse shaping and metering circuit comprises two type CK6418 vacuum 
tubes V2 and Ves, These are connected in a cathode coupled one-shot anuli 
Vibrator circuit with the integrating and severing circuit in rhe plate ol the 
Y. Linder steady sue conditions фе V-2 draws approximately 250 micro 
amperes, which current passing through the common cathode resistor ої 
18000 ohms R-10, provides a bias of between 4 and 43 volts un УЗ thereby 
effectively cutting ic off. Whenever negative pulse of grewer than 03 volts 
operates the grid of ҮЛ, this tube's plate current is sufficiently cut off s 
tac the combination of increase pate volage of V-2 and decreased coto] 
Voltage on V-3 causes rhe later to start ro draw current, Under тезе condi 
Чоп the circuit "fires" drawing an instanrantous curent of approximarely 
1312 milliamperes through V-3. This current pulse constitutes an increased 
charge on the Intergracing ог me-constane condenser C7. This condenser 
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^ischarges шош! tie series combination of meer МЕТ and resistor R-9, 
with a time constant ol upprosiunuely duree seconds. When pulses arrive ac 
the grid of che first tube ac a given rate, the average rate js indicated by the 
amount of current flowing from che charge stored in the integrating condenser 
СТ in the plate circuit of V 3, 

2.5 SCALE RANGES: 

"Three ranges of operation are provided, ‘The first range X-1, requires 500 
pulses per minute for full scale indication: the second range X-10, 3000 pulses 
per minute, and the third ringe, X-T, 30,000 pulses per minute. These 
correspond respectively 10 0.3 milhroensgens per hour, > milliroenegens per 
hour and 50 miliroencuens per hour of radium«equivalenr radiacion. Seale 
changing is effected by switching condensers chus changing, the “on-time! 
at the multivibrator, 

2.6 THE HEADPHONE: 

The nudio device is u heudphune which detects the pubes from the carhode 
of the tigger circuit. An isuluting resistor R-5 und condenser C2, are used 
зо that che presence ol iie headphone bas no eflect upon the operacion of 
the system, 


3. INSTALLATION 
5 3.1 INSTALLING THE BATTERIES: 


The instruments are shipped wich the ba 
instrument into operation: 

а, Open che circuit box by releasing the clamps ar borh ends 

b, Remove the barteries from their package, taking cure noc to shurtcircule 
the terminals of the ^B" Barreries 

© Place the "D" cells in position with their center terminals ас the center 
contact stripy of their recess. Observe polarity markings in "D" battery 
compartment. Press the recainiog clamp da place, tuking саге that the 
negative contier clip is properly centered within the battery shelf. (Sec 
Figure 3.) 

а Press Ше “B” baceries imo cheir verminals, "These terminals clamp very 
tightly and de is difficult 10 press in both contacts simultaneously The 
hese method is co tile Ше base of the "В battery up (See Figure 3), 
press in the upper contact and dien lower the base of the "В" battery and 
press in che lower contact, These bateries are firmly held in place Бу 
the mhher pad in the bortom of the circuit box when it is damped topether. 


4. OPERATION 
4.1 OPERATING THE CIRCUIT THE FIRST TIME: 


Clamp che circuit box hack rogerher and turn the switch zo the ХАО scale 
Make certain thar the sliding beta window of the probe is closed, Wair thirey 
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seconds for the system to reach stability, The indicatur should remain snb- 
stantially ас zero, 

Open the window on the probe uud present it to the center of the nameplate 
under which is а beta radiation змиріс (sce Figure 4). Тһе indicaror 
should fall between 1.5 пиш and 2,5 mr/hr, averaging about 2 mr/br. 


4.2 CALIBRATION: 


e namo plato must constitute tho sola sourco 
‘when calibration Is performed. Calibration must wot be 
Undertaken when tho background Is above normal or In e radiation 
пала ма than’ thet produced by the known bora source under Tho 
name plate, 
ТЕ the indication falls above or below this range, ir may be correcred by the 
Kerew-driver adjustment inside the box under the rear pillar of rhe handle 
To pain access to this adjustment, loosen both clamps, eile up the rear end of 
the lid of the box and the screw will be seen through а hole in che inner 
frame. Advancing rhe screw clockwise increases the reading, rotating ic 
counterclockwise decreases the rending. (See Figure 4.) 


4.3 SCALE RANGE! 


‘There is only one control on iliis juserumene for che operator m use. Tr is the 
range control, comprising an "ОРІ" position шкі three ranges labelled, "Х-400/7 
"X10," and ХЛ ‘These are respectively both 100 titues, 10 times and 1 rime 
the scale reading in milliroentgens per hour und counts per minute shown on 
the merer, This scale is 115 milliroeatgens per huur und 500 counts рег minute 
respectively with the major divisions all indicated on x 50«livision scale 


4.4 USING THE HEADPHONE! 


ТЕ the operator choose 10 use a headphone with the iustrument, it is screwed 
into the connector provided immediately to the left of che ror past of the 
handle. The red plasrie protection cap is removed. In using the headpboue, 
the opcraror will nore thar each pulse arriving at the instrument is indicated 
by а distinctly audible "click" in the headphones. 


4.5 NORMAL BACKGROUND: 


Since normal background of radioactivity is of the order of 001 10 0.02 milli- 
roentgens per hour, little activity will normally Бе overheard. Under back- 
ground condicions only abont 20 per minute of these clicks occur and they 
ate randomly spaced so char one may wait for several seconds before any click 
is observed and then there may be rwo or псе, 


4.6 CHECKING CALIBRATION: 


The operator should periodically check the calibration of the instrament to 
verily that it is correct, This operation is described in paragraph 42. Ше may 
confidently make an adjusemenc of the sensitivity wherever necessary. "This 
operación is calculated so char any onc should be able го adjust the instru 
ment correctly, 
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4.7 USING THE CARRYING STRAP: 


The instrument may be carried in the hand or by a strap over the shoulder, 
"The тар anchors are arranged іп such a way that che meter is visible when 
carried over rhe sight should 


5. OPERATORS MAINTENANCE 
5.1 BATTERY REPLACEMENT: 


‘Vo replace the "D' cells, open che circuit box by releasing the clamp ar either 
end, press che base of (he clamp that holds che "D" cells until ic springs open 
at the center support and remove depleial cells, 

Place the new "D" cells in position, observing polarity markings in "D^ 
battery compartment, with their center terminals at che center couet strip 
ӨГ their recess, Press the retaining, clamp in place, taking core ¿hat the negative 
contact clip is properly centered within the harrety shelf. 


"To remove "IV" buweries til the base eud of cuch cell forward ro release the 
contact first, “Then pull battery ош, 


Position rhe new banery with cerminols properly wligned, ‘Tile che base 
forward and press down securing the front contact, then lower the base of 
the battery, pressing, down on the hase at the same time ший the conti grips 


6. PREVENTIVE MAINTENANCE 


BATTERY LIFE: 


CAUTION: MAKE CERTAIN THE INSTRUMENT IS TURNIID OLE AT 
ALL TIMIS THAT IT 18 SET ASIDE, otherwise the barceries will certainly 
be depleced and the instrument rendered jncllective, The shortest lived battery 
in the instrument is the "1 cell, This Тыз a normal life of 200 hours of 
continuous operacion ar approximarely 300 hours ut six hours per day. "Ihe 
“B” batteries in the instrument have continuous Ше of abour 400 hours, or 
abone 600 hours in inrermirtene duty. "Гете is по indication that the insiru- 
mene is turned on excepring rhe position of the control lever, clicks in he 
headphones and the mtcr indicación. ‘The latter two are not obvious аг any 
distance from the instrument so thar the operator should become accustomed 
to nocing Шис the operating lever is in the "OFF" position when die instrue 
ment is set aside, 


6.2 STORAGE: 


Vor storage purposes it is best, wherever possible, ко keep rhe instrument in 
1 moderately cool area as this will provide grexter shelf life for the batteries, 
Ar all times one should атетур to prevent radiological contamination of the 
instrament and particularly of the probe. 
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7. CORRECTIVE MAINTENANCE 


7.1 REPLACING THE BATTERIES: 


Whenever che insirumcut falls to respond ro the beta sample the condition 
of the baueries must be checked as indicated above, The ГУ cell will deplete 
їйї in the insuument and should be replated every 200 ro 300 hours of 
operation, Replacing dhe "D" cells calls for opening che case, pressing the 
base of che clump thu holds the "D" cells ший ie springs open ar the center 
support, removing the depleted "D^ cells and replacing them with fresh ones, 
livery second time the "D^ cells are replaced, ihe "B^ bateries should probably 
be replaced, It is recommended chat che operator install the "D" cells wich 
the label down the first cime they are put ja and wii the label up the second 
time they are pur in, so that whenever the "D^ cells are ready for replace 
ment and rhe label is up, ie is an indication that ic is time ко replace dic "B" 
arteries also. ТЕ à merer is handy, one can check che "D^ cells to show that 
they have reached their useful end point, With the circuit ішпей on, Ше 
cond point for "D" cells їз approximarely Г vole They will operate at а lowes 
volage thun this if due "B^ barceries are in pood condition bor if the "Bv 
baneries and the "D" culls buth are deplered, one volt is the 
ile "D" cells and Мінус volts із the end point for each of rhe 


Ч point for 
8 batteries, 


7,2 REPLACING THE GEIGER TUBE: 


‘The chief maintenance on chis instrument is replacing the battery (see pants 
graph 7.1), however, the gelyer cube also expends itself with use ond must 
be replaced vccasiomilly buc onc cannot predict precisely the life of a gelgur 
tube since die cou number vf coum ir has accumulated and the operating 
conditions of temperature, volue and Juud characreristies are very important. 
Whenever fresh bateries ure Тихий ико che instrumen and the instrument 
does not work correctly, ic is wise first 10 ay replacing the gelger the before 
making any further attempts ас circuit checking, 


7.3 CHECKING THE HIGH VOLTAGE SUPPLY: 


In order to check the high voltage supply one should use, where possible, an 
elecuostaic voltmeter operating between the test point indicated in Tigure 2. 

he normal voltage will be 1020 vols plor or minus 20 vols This collage 
тау be read with an electrostatic volunerer, As am alrernarive one m 
with a 20,000 ohm per vole meter operating ou the 1000 volt scale between 
the points shown in ligure 2. The proper reading will be between 300 and 
490 volts, Should che voltage under hese conditions read low, check again 
thar the battery supply voltage is correct; il it is, check from screen (pin 2 
of V-4) of the high voltage generating’ tube to ground. This should read 
between 35 and 70 volts on the 20000 olun per vole meter, TÉ this reads 
correctly and the high voltage is low ic suggests that something i$ incorrect in 
the rectifier system and the ТАКУ should be replaced. If, on the other hand, 
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this valage reads low, it suggests that ie may be either а bad 1AKS tube ur 
a bad NIC? glow tube” Check the voltage from the NE 7 glow cube (о ground, 
operating on the 2511 volt scale of a 20,000 ohm per vale meter and the хой. 

ve should read between 60 and 65, The most likely causes of failure of the 
high voltage supply are: 1. А defective ТАКЗ the: 7 A defective NEG 
glow lamp; or 3. A defective choke, Tel. The larer should he tested for 
resistance ний should properly show from 4100 ro 4500 ohms depending upon 
rempericure, When ihe high voltage reads low, ir may be rhe result of л defect 
i ihe probe cable, und кесиу one should remove she black wire of the 
chassis end of the probe cable from its terminal om the circuit board and 
recheck the high volage 10 verify whether lekage іш she cable has reduced 
the high volage, 


7.4 CHECKING THE PULSE SHAPING AND INTEGRATING CIRCUIT: 


In order to check the pulse shaping and integrating circuit, onc should connect 
the headphone and Din ко it while be touches the input cireuir (ріп 4 of V-2) 
with am insulated screwdriver, This should creme sporadic clicking in che 
headphone and should cause che meter to rend whet operating on the X«l 
"le, HF this does nor occur one should check ¿he Hlamem to ground voltage 
DÉ the trigger circuit {see Figure 2). This voltage should be bewoun ЗА 
and 4? voles reading on dhe 10 volt scale ої а 20,000 ol vole merer 
depending, upon rhe condition of the batteries and cubes, Should the ma 
ad conrinumisly without an input signal, one should short-circuit ріп 4 
3, ко ground thus preventing puling of the mulivibraror, Ш the 
still shows, ir almost certainly indi 
defective and. should be replaced, 


7.5 NORMAL VOLTAGE RANGES: 


Under normal conditions when комі wich a 20000 ohm. vole meter operating 
оп the 250 volt scale, che voltage гемПадь shown in Figure 2 will be indici- 
tive of the condition of operation of die circuit, If the cathode voltage is low 
und the plate voltage is high on V-2, ic probably indicues a depleted filament 
and the tube should be replaced. This same condition cam cause continuous 
running, nf the rigger circuic producing an off-scale reading of the mecer, 
Grounding the grid of the second half of the circuit us indicuced above will 
correct this, Remember ro wait for the comparatively long time cousciut of 
the fncegrating circuit to correct itself 10 zero, 


і 
ling. 
tes thar the second СКО18 УЗ iy 


7.6 CHECKING FOR HIGH VOLTAGE PULSING: 


Should the indicating meter read oll-scale cominuousiy and if the fint 
CK6418 seems to he cnrrecr, remove the "D^ cell {гош the high voltage supply 
in order го eliminare the high voltage and see i£ this corrects the condition 
If it docs, ir probably indicates a defective cable, IE the defect Їх ат che probe 
end, the entire cable assembly nuse be replaced in one section for the entire 
onücctor is filled with an epoxy resin: rhus eliminating one ol the chief sources 
ol failure uf probe type instruments, 
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Figure 3, Battery Installation 
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